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Additional HHE reports are available at http://www.cdc.gov/niosh/hhe/reports

HETA 86-125-1853 NIOSH INVESTIGATOR:
NOVEMBER 1937 SevenH. Ahrehdz, CIH
EMPRE-DETROIT STEEL DIVISON

MANSHELD, CHIO

LUMMARY

OnJanuary 10, 1986, theNationd Ingtitute for Oooupetiondl Sefety and Heelth (NIOSH) recaved areguet from
the United Sed Warkesof Ameica(USWA), Lacd 169, to conduct aHedlth Hazard BEvdlugiion (HHE) inthe
Cad Rdling Mill & Empire Detrait Sed Divison, Mandfidd, Ohio. NIOSH wes asked to deteminewhether
vaparsgenaraad by therdling millspresanted ahedlth hezard to thewarkarsinthisarea. Another conoanwes
whether overheed arane gparatars might have expoauresito adds acoumulaing inthe cranearess o therdlingmill
froman edjacant pidding gparationin addition to veparsfrom themills

Thegpadficareadt concaminthisrequest invaved thefivegand add redudion tendemmill and the.adld
redudionrevasng mill. Themillspafom gaugeredudionsonaailsdf ded and dso pafam somefinishing
opadions About 40 employesswarkad inthisareaover threedhiftsat thetime of thisinvetigetion.

NIOSH investigatorshed condudted aprevious HHE in Septamber of 1982 intheHat Srip Mill of thisfaality, but
theinvedigation did nat invavethe Cad Ralling Departimant. For the curant dudy anlinitid walk-through survey
was conoucted on March 27, 1986, with thefalow-up indudrid hygiene survey condudted November 1921,
1986. Duingtheinitid Survey bulk samplesaof thecodants bath as datained from the upplier and asemulsons
usad onthemillswere cdllected for leboratary andlysesto identify potentid contaminentsthet mey berdessad from
theprocess Bregthing zoneexposuresand areadr monitaring was conoucted on bath the ssoond dhift
(Bpm-11pm) and theday shift (7am-3pm.) duing thefdlon-up Srvey.

Laboraary andysesof thebulk samplesfor potentiad contaminenisrdessed when the codlantswerehedted
dsdosad alage number of hydrocarbonswith apettam smilar to akerosenefraction. Areasampling conducted for
kerosneand al migt reveded minimd arbome concantraions: Kerosarelevesranged fram non-detecteble
(N.D.) to 6.1 mgM3. Ol mist concenirationsranged from NL.D. to 0.3 mg/i?. Patential decompasition procudts
evduated wereaordein (dl samplesN.D.), and formeldehyde (0.004 to 0.06 mginy). Airbome conoantrations of
sifuicaddweredl N.D. and dl but onedf thesamplesfor hydradhiaric adid, whichwas 0.7 mgfi?, were NLD.

Persond exposure monitoring for kerosane exposuresranged from NLD 10 6.7 mgin. Exposuredt aane
gparatarsto sufuricand hydrodiaicaddweredl ND.

Apdicableevdugtion aitaiafor thecontaminents ed aeasfdlons axddnOSHA 025 g,
formddehyde OSHA 3.7 mgfi?, ACGIH 1.5 mgin, NIOSH lowest feesbleleve; hydrochiaric add-OSHA 7
mght?; il mit-OSHA 5 mgfim?: kerosene NIOSH 100 mg/in; and suifuric addkOSHA 1 mgi®, NIOSH 1

Recommendationsin Sedion V11 of the repart address sampling for formeldehyde during heavier production
shadllesand paiods of inoreesed mig rdessefram themillsto insLre thet expoaresto thiscompound ramean low,
avatilaion asssssmat to deamineif edraud vartilaion presat onthemillsispling dl or themgarity of its
rgdacemat ar fram surounding contaminent sources; improveed housekegaing, and dimingtion of food and
bevaragecomnsumption a thewark gations: A recommendation conoaming theusedf hearing pratedion inthecdld
rdlingmill to comply with the designeted high naisearessisdoinduded.


http://www.cdc.gov/niosh/hhe
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Based upon the detacdllected during thisHHE, the NIOSH invetigatarsdid not identify any dhemicd expoares
rgoresanting ahedlth hezard tothe cdd rdlling mill warkes: Low levdsaf forme dehydewere documented and
paiodcevdugion to essrethat levdsdonit inareeseisrecommended. Other recommendationsrdaing to
engneging contrals persord protediveecuipment, and housekesping arepresanted in Sedion V11 of thereport.

KEYWORDS SC 3312 (Blagt Fumeces(Induding Coke Ovans), Sed Warks and Ralling Millg), rdlling ails
oodars kaose fomedenyde cddralingmill.
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INTRODUCTION

OnJanuary 10, 1986, the Nationdl Ingtitutefor Oooupetiond Safety and Hedlth (NIOSH) recaived arequest to
oonduct aHegth Hazard Bvelution (HHE) inthe Cdd Rdlling Mill & Empire Detrait Sed Divison, Mandfied,
Ohio. Therequest wassubmitted by the United Sied Warkesof America(USWVA) Locd 169. Thereouest
conoamed vgparsganaraed by therdlling millsin theodd rdling mill and whether thesevgpoarspresantied ahedlth
hezad totheworkersinthearea. Anadditiondl concemweaswhether overheed crane gperaors might beexposed
tofugtiveconaminents gpadficdly adds aooumuaingintheaanearess o therdlingmill fromanadiecat pading

oparation.

BACKGROUND

A.  Fadlity and Process Desription:

1

Fedlity:

TheMandidd plat of the Empire Detrait Sed Division, Cydops Caporation, isengeged inded
prooudion darting with sed sorgp and vaous additivesand ending with findhed et ded. Thearea
o conoaminthisHHE request invdved the Cad Mill produdion areaand pedifically thefivedand
odd redudion tendem mill and theodd reduidion reversing mill. Thetwo add rdlling millsoooupy ahigh
bay (49 foat adling) areabewean the continous pidkling linesand theanneding oparaions: Thebey
aaaisgopraximetdy 500 fet long by S0feswide Thetandem mill wesinddled duing thelate
1950sand therevarsng mill was added around 1960.

Thecodant ussd ontherdling millsisredrauaed from codant resavairs dedicated to the respective
mills Thecodart sytasfiltar, dorg and redradaecodat tothemills Threecodant hending
s/damsaepresatintheaddrdling mill area. Onesydem savesmill dandsanethrough four of the
fivestand add redudiontandemmill. A seoond sygem savesmill gend numbe five Therevasing
mill hesasdler codat herding sydemdf itsoan

Two oveheed aanesmoveaallsof 9ed toand fromtherdlingmills Therumber 13 canesavesthe
revarsng mill and thernumber 14 aanesavicssthetandemmilll.

Process

Callsd ged comeintotherdling mill geging areafromthepidding lineswest of therdling mill area
Sed atasthefivedand tandem mill with gauges of .080-250 inch and, under theedramerdll
presaures goplied by themillsisodd reduced into longer thinner heetsof ded with gaugesof
011-101 inches Therevarang mill dso cdld reduossthesed aswell astempaing thedted. Lighter
caussaegaadly inonthetandemmill and heavier gaugesanthereversngmilll.

A codartisgodied totheaall ged from codant nozdesamed a theded asit entarstherdlsaf eech
mill gand. A continousflow of codant cascades over theshet during mill gperation. Theadion of the
rdisonthemill, themovemat of theded aall, and the qoray of the.codant fram the codlart Sy
nozdesreadtinganaration df acontinousmist during mill gparation. Thegaugeredudion bang tekenon
theded, the gauge df thefead stodk, and themill goeadsefedt thehuild up of heet inthemillsand the
amount o mig and vgparscoming off of themnlls

Thewark gationsfar themillsarelocated a contrd pendsdong theesdt Sdedf thetandemmill and the
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wes Sced thereversngmill. Warkesgenardly dand beck from thetandem millsduring ther
gparation exogpt to meke adjusmants dheck contrdls and a thedart and end of acail pesstihrough
thermill.

B. ChamicdsUsd o Gangaadinthe Rrooesss

Chamicd ussgeanthetandemmill and therevarsing mill wesvay limited ssit patained toregula

produdion. Theanly subgiancesingenard usewearethecodant mixtures: Thetandem mill used two
oodants apardeumand animd fat blend mixed withweter for millsoneto four (Ironsdes 369M*), and a
perdeum ddillseamnuson (Mill JesnLB*) onmill numberfive Bath codantsare primatily water (4% or
gregter) and no hioddes or ather modiifying dhemicaswerereported to beadded to thecodlart. The
company repartsthet the codant isdhenged in bath of these systams about onceevary four tofivemonths

Therevasng mill usssanemuson o water and acodant conianing heavy ngphthenic perdaum didillates
(Quekerd 6-100%). Theamusonisagan primeatily water (4% o greter) and thesdutioninthesydemis
replaced evary other wesk.

Thecodant sydemsaremonitored by anal odlar attendant, which isseffed by warkersinthe maintienence
Nather rouinesolvert usenor the presance of add mist sourceswes aosarved withinthecdld
rdlingmill bey.

C. Bngneaing Conrdsand Rarsond Pratedtive Equipmant:

Sdeedhaud teke-df hoodsare presant bewean thetandem millson the Sde oppositethewark dations: An
exhaud hoodisdsolocated ontheyatake sdedf the number fivemill onthetandem mill gperation bovethe
windngred. BExhaug hoodsarelocated onthereversng mill toramovevgparsand mists

Rasord pratedtiveequipmint required inthecdld rdlling mill areaindudied herd hets sefety glasses and
sound lesther dhoes Respiratory protection wias nat reguired exogat for some deantup opardions

D. Woakforoe

Thetandemmill and reversng mill aredtfed by aworkforcedf 40. Jobtitlesor dasgficationsonthetandem
mill wereassdant rdler, entry operdor, firgt dicker, ssoond sticker, recorder, uility men, #14 aane oparatar,
godker, trector operator, and motor room gperator. Jobtitiesonthereversng mill wererdler, assdant rdler,
utility men, hd per(bende), #13 crane gpardor, and dodker. Tablel presaisalyief destriptionfor thejob
titesof workersweaing pasond exposremaonitars: Themll oparated 20 hiftsawesk duing thetimedf
theNIOSH arvey.

E NIOSHAdivities

NIOH invedtigatarshed conducted aHHE in Sgateber of 1982 intheHat Srip Mill of thissame
Emyire Detroit fadlity. Theinvesiggtion did natinvalvethe Cold Ralling Depatment® Thefind report for
thet evdugtion wasdistributed in Januery 1984,

Aninitid wak-through sunvey wes condudted & Empire Detrait on March 27, 1986. Thisinitid survey
invalved gathering bedkground informetion addressing the union concams, informetion about the process
metaidsusad inthe process cooupetiond hedlth and sefety programsand adiviiesinthecdd ralling mill,
dfartsby menegaman to addressthe union's concams areview of cooupetiond inury andillnessdatafor the
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aeadr conoan, andinfond inevienswithwarkasand union rqresniativeswarking inthe add rdlling mill.
A wak-through of therdling mill was aso condudted dong with Spparting arees uch assthe codant
processing and redraulaion equipman, thearanes and processdegaing aress: A deemingtion of
engnegring contrdspresant on theeguipment and use of persond protedtive equipmant was o conduced
atetme

Buk ssmplesaf thecodarts bath as dotained from the upplier and asemulsonsussd onthemillswere
odllected for laboratory andlysesto identify potentid contaminenisthet may berdessed from theprocess
Thisdstiawould beussd subssquently in developmant of anindudrid hygenesampling pratoad.

NIOH invedigetors conducted afdlow-up indugtrid hygienesurvey Novamber 19-21, 1986inthecad
ralingmill. Resordl bresthing zoneexpoaureand areaar monitaring were conouidtied on bath the seoond shift
(Bpm-11pm) andtheday shift (7am-3pm.). Areasampleswerecdledted a sevenlocaions Jobtitlesof
workersmonitored for bregthing zone expoareswere raller, assdant rdler, firg didker, ssoond dicke,
bender, and crane oparator.

Pog-aurvey lettersweresant to menegamant and labor rgpresantatives April 9, 1986 and Decamber 5,

1986. Buk sampleandyticd resitswerereparted by letter to the samergoresantatives ne 17, 1986. Raw
laboratory deta.conceming thebulk sample andlyseswere provided to the company'sindudtrid hygiene
comauitant a therequest of theManeger of Indudtrid Rdaionsfor Empire Detrait Sed Divison. Thisceta
was provided without interpretation to menegameant and labor reresaniatives sswidl asthe consultant Uy 30,
1986, sncethebulk samplereauits hed dreedy been reparted June 17, 1986.

V. METHODSAND MATERIALS

A.  Sarging Rratood:

Theadledion of buk sarpdesd the codantsused onthecdd rdlling millspamitted queitative andlyses of
these Sbdancesfar valdile organic compoundswihen heeted, to provide someindication of patentid
contaminantsreessad duing gparaion of themills: Thisweasundataken to identify selected contaminentsfor
further parsond expoareand areasamping duing afdlon~up survey. TheseresLitsdang with informetion
gethered during thewak-through and conddaration of the concems and reparted hedith effetspresanted in
therequest then identified potentid contamirentsfor further evdugion

Thefdloa~up survey invaved persord expoaresamping far thefdloning contaminenisamong the
indicated jobtitles kerosenefira didker, ssoond didker, rdler, assgtant rdller, and bender; afuric and
hydrochlaricaddsaaneopardors Areasamplesweare adllected for thefdlloning arbome contaminents
aodan formddehyde kerose adfuic and hydrodhiaicadd migts and al mis sarplesastatd paticulate
Sampling was conducted during theffird and ssoond work dhifts
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B. SarplingadArelyticd Methodk

1

Quditaive Ardlysesof Hested Bulk Samplesfar Organics

Eght buk ssmpesd rdling mill codantswereadleded for andlysss Thesamplesinduded undiluisd
and dluted codantsof eschtypecurently inuse. Andyseswerelimited to the undiluted codlants
becausetheamount of weter in the codlant salution, goproeching dmost 100 peroatt, presanted
pradamswith theandyssand the undiluted formswould identify contaminenisrdessed fromaword
Casestugtion-hedting of thenegt codant metarid.

Rotionsof eech bulk samplewere hested usng atubefumece. Samplesaf onemilliliter (ML) were
intily hested & 60° Cdgus(C), 140° Fehranhet (F), and theeffluent ssampled with adheracd tube
Theoven tamperaure was SUbssguently incressed to 100°C, 212°F, and asscond dherooel tube
odletedinthedfluat. A third dherood tube samplewas adlleted with new portions of thebulksbeing
hested & 100°C. Anatempt todgamireif ddehydeswere presant in theeffluent wes undataken by
hesting new partions of eech bulk and hegting theseat 60°C and 100°C conssutively, sampling the
efluentswith ORBO-23* sorbant tubes A tatd of fivearbomeeffluent ssmplesweare adlledted for
eech bulkk sanple three charood tubesand two ORBO-23* tubes

Thednarood tubeswere desorbed with onemL carbondisLifidte ORBO-23* tubesweredesorbed
with anemL tdueneand put into an uitrasonic beth for 30 minutes: Charaod tubesweare srened by
gesdrometoggahy (GC) enuipped with aflaneionization detedtor (D) usnga30 meer DB-1
fusad slicacaaillary cdumn (itessmode). ORBO-23+ samplesweare soreaned by GC(HD) usnga
D maea DB-WAX fusad slicacaillary ocdumn (qalitessmode). Reoresanidive sampleswerethen
andyzed by gesdhramaiogrgphy falowed by messgpedrasoopy (GCMS).

Aaden
Aadédnsampleswereadletted usng ORBO-23* sorbent tubesa asampling flow retedf 200 aubic

cantimeters(co) per minute: Thefront and bedk sadtionswere ssparated and andlyzed by GC
aocoording to NIOSH Method 2501@with thefdloning modificetions

Desomption Process D minuessonicaionin20mL of tduene

GasChrometogrgoht Henlet-Padkard Modd 5711A equipped witha
nitrogerHphogohorus detectar.

Cdummn 6 x 1/4" gass column packed with 5% SP-2401 DB on 100/120
Supdooport.

OvenConditions Tempaaure progranming from 90°Cto 190°C & arate of
3*Cminue

Thelimit of detedtion (LOD) wes 1 micogan'sarpe (uysampe for axdan Thelimit of quentitation
(LOQ wes5ugsarple
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3. Fomdddyde

Fomdddhyde ssmpeswere adledtied using impingarscontaning aone paroat scdum bisLifite
sduion & aflow raedf oneliter par minuie (LPM). Thesampleswareandyzed for formeldehyde by
visihle spedtrosoopy acoording to NIOSH Method 35009. Samplevaumeweas meesured and afour
mL diquat tekenfor andyss Cdlor wasdeveaped by adding 0.1 mL of 1% dromatrgpicadd and
g9x mL concantraled aufuicadd o thesamples

TheLOD for formedehydeisedimeted to be 02 ug/sampleand the LOQ was 05 ug'sample

4, Keaoxe

Keaosnesamplesweare odllected on dandard dherood tubesa asampling flow rateof 200
oominute Thefront and beck sedtionsof the sampleswere sperated and andlyzed by GC
aocoording to NIOSH Method 15502 with thefdloning modificaions

Desomption Process D minutesin LOmL of cabondsaufidecontaning 1
miadita/milliter (U/L) of bazeneasanintard dandad

GasChrometogrgoht Henigt Padkard Modd 5711A equippad withaHD.

Cdumn D mee (M) x 032 millimeter (Mmm) fused dlicacaaillary cdum
ooeted intemelly with LOmiaon DB-5.

OvenConditions Temparaureprogranming from 8°Cto 200°C & aratedf 16°Ciminute

All sample peskswere quentitated againd tduene and labded kerosang, Sncethepurebulk samples
weaenad represaniaived thear ssmples TheLOD wes01 milligamgsampe(mg/sampe) for
keose TheLOQwas03mysample Vauesfdling bewean theelimitsaresami-quantitative deta
and aedenated intheresLits sedtion astrace quiantities

5. SdfuicandHydodaicAdds

Samplesfor afuric and hydrodhlaric addswere cdllected onwedhed slicagd sorbant tubesa a
saping flow raedf 2000dminute Thesampleswareardyzad for ufateand darideby ion
dhvomatogrgphy according to NIOSH Method 79032

Thefront and beck ssdions of thesllicagd tubeswere ssparatdy desorbed in 10 mL of duaetand
hegted inabailingweter bethfor 10 minutes: Theresulting sdlution wesfiltered through a045 miaron
filter and en diquat of eech slution wesandlyzed viaaDionex ion drometogrgph, ulilizngaWiSP
710B auto sample. Liguid dandardswere prepeared covering arange of 02to 20 ug of andyte per
mL.
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Thefdlowingion dyomatogrgphic conditionswere usst

Huat 0.003 Mda NaHCO40.002 Mda NgCO..
How Rae 2mb/minue

Detedtor Setting: 30 umhalcentimeter (FS).

Cdumn 4x 55 mmanionfag-run precdunn, 4 x 250 mm anion fag-un sgpaetar, Miao
mambrane LppressY.

TheLOD and LOQfor aufuicaddweae8and 27 uy'sarpe respedtivdy. TheLOD and LOQfaor
hydrochlaric addwere 10 and 33 ug/sample respedtivey.

6. QOlIMig

Oil mig sampling was condudied by adlleding ar samplesfor mig on prewveighaed filtersat aflow rateof
15Lpm Thesampdesweresiomitted for gavimeric andlyss and thetotd waght gaininterpreted as
al mg. Thisisaconsavaivegapraech sSnceaher paticulae presant intherdling mill arwould
conributeto thetold weight gein of thefilter.

After eqilibration, dl filtarswerereweaghed onaMetler AE 163 belanceto datain the pog-weight on
eacthfilter. Thedffeanoesbaweantheinitid andfind waghingswerethen clloliaed Resitswere

reportedin milligansd paticideweight per filt:
V.  EVALUATIONCRITERIA

A.  Bwviromatd Qitgia

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t engloy
environmatd evdugtion aitaiafor essessmant of anumbe of dhemicd and physcd agants Theeaitaia
areintended to uggest levd s of expoaureto which mos warkersmay be exposad up to 10 hours per day,
40 hourspar wesk far awarking lifeimewithout expaiendng adverehedth effedts Itis however, important
to notethet nat dl workerswill be pratected from edverse hedlth effedtsif ther exqpoaresare maintained
bdow theelevds A sl paoatage mey expaienceadvare hedth efedtsbacause of individud

sogatibility, apreexiding medica condiion, andlor ahyparsanstivity (dlergy).

Inaddition, some hezardous sUbstances My at in combainetion with ather workplace expoaures thegenerd
evironmat, or with medications ar parsord hehitsof theworker to produce hedlth dfedsevenif the
oooupdtiond expoaresare contrdled & thelevd st by theevdugtion aitaion. Thesecombined dfedsare
often nat consdarad intheevaugtion aitaria. Also, some bdanoes are aosorbed by direct contact with the
skinand mucous mambranes and thuspatentialy inoressethe overdl expoare. Findlly, evdugion aitaia
mey dhangeove theyearsas new informetion onthetaxic effedtsof an agat becomeavaldde
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Thepimay sourcesof evironmenid evduetion aiteiafor thewarkplaceare 1) NIOSH Recommanded
BExposreLimits(REL'9), 2) the Amaican Canfarence of Govemmantd Indugrid Hygienss (ACGIH)
Threshdd Limit Vaues(TLV'9), ad 3) the U.S Departmant of Labor (OSHA) cocupetiond hedth
dandads Often, theNIOSH REL'sand ACGIH TLV'sarelower then the corresponding OSHA
dandards Both NIOSH REL'sand ACGIH TLV'suadly are besed on marerecart infametionthen are
the OSHA dandards The OSHA dandardsdso mey bereguired to takeinto acoount thefeesihllity of
contralling expoauresin vaiousindLarieswhare the aganisare ussd; the NIOSH-REL's by contradt, are
besed primaily on concamsrdaing to the prevention of oooupetiondl diseese Inevaugting theexpoaure
levelsand therecommencitionsfor reduaing thoselevdsfound inthisrepart, it should benated thet indudry is
required, by the Oooupetiondl Sefety and Heelth Act of 1970, to medt thoselevdsspedified by OSHA
dandads

A timewdghted average (TWA) expoaLrerdearsto theaverageartome concantration of asudance
duringanommd 8- to 10-hour workday. Some sLbdanceshave recommended shart-term exposurellimitsor
aaling vdueswhich areintended to spdemant the TWA wherethare are recognizad toxic efedtsfram high
shot-tem exposres

Tadell presistheevdugion aitaiaused inthisreport.
VI. RESULTS
A. BukCodat Sapes

Thethreebuk saplesevdueted for contaminant gangration were: Irongdes 36OM*, usad onmillisoneto
four of thetendem mill; Mill Gleen LB*, used onmill number five o thetandam mill; and Quekerd 6-100¢,
usd onthereversng mill. Thesamplesadlledted a thehigher tamparaure of 100°C (212°F) wereandyzed
in preferenceto thosedotainad & thelower temparature of 60°C (140°F), Snceinitid soreming of these
samplesindicated thet anly low levdsof contaminantsweare presant on thelower temparauresamplesand
thet thedromatogramsfor dl temparatureswaresmilar. Fgures 1 (Irongdes 369M*, Bulk SampleNo. 5),
2 (Mill eenLB*, Buk SampleNo. 4), and 3 (Quekerd 6-100%, Bulk SampleNo. 6) presart
recongructed ion dromatogramsfor thethree codlantsheated to 100°C. Thednaeradteridicsof thecodants
aeconddat with their perdeum bese amganity of thecomponenispresant wereidantified asdiphetic
hydrocabons: Famedehyde, anatddehyde, and possibly acrden wereidentified as possble contaminents
rdessad from the hegted bulk samdles: Aliphtic hydrocarbons such es decane and undecanewerethe only
compoundsthat could be gpadificaly identified coming off of thesanples: A deddontotrest codant
expoaresasSmilar to those of kerosanewas besad upon thesereauits

B. AreaSarpeReults
1 Aadean
All asasamplesfor axdenwearebdow theandyticd limit of detedion. Thiscalouated auttoan

environmeantd limit of detedtion (ELLOD) of lessthen about 008 mgin?. Aadeinresitsae
presarted by locationin Tedlelll.

2 Fomdddyde

Avreaformaldehyde conoantrationsranged from 0,008 up to 006 mg/n. Fameldehyde
conoaraiosfor thedfferat aeasamplelocaionsare presated in Teblelll.
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VII.

Keosne

Airbomekacsane concatrationstor thevaiousareasamplelocationsranged frombdow
detetablelevels (ELOD of 1.8 mgn) upto 61 mgfir?. Areakerosane concanrationsare
presanted by locaionin Tedlelll.

Sufuicand Hydodhaic Adds

All ssrglesfor aufuric and hydrodhdaric adds with aneexogption, wearebdow thearelyticd limitsof
detedtion. Thiscaaulated aut tolessthan (<) 0.1 g/ for auifuric add and < 02 g/ for
hydrodhlaicadd. Onesamplefor hydrodiaicadd, inthetandem mill arane, hed aconcentration of
0.7 mgi®. Thisconoantration should be cordgidered aminimum vaue sncethelaboratory reported
bregk-through and possblesamplelossfrom thissample: Thetatd hydrodilaric add conoentration for
thisgpedific ssmpleisill considered to besgrificantly lessthen 7 mgin¥, the OSHA sandard. The
locaionsof sargling for thesetwo addsarepresanted in Tablel11.

Oll Migt (Taid Partiouiate):

Airbomeal mig (tatd periculae) concentraiorswareneglighle Vauesrangad fram no meeaLregdle
weght ganonthefiltar upto 020 mgn?. Thisdataisaso presantedin Teblelll.

C. Rasod BxpoareSarping Resuts

1

Keose

Woarker expoauresto kerosaneranged from below detedtzblelevels (ELOD of 1.8 mgfin?) upto 6.7
mgi? for aful work dhift. Theeeresitsarepresartedin TeblelV.

Sifuicand Hydrodhaic Adds
All worker eqpoauresto sulfuric and hydrodhlaric addswerebdow ddedtadlelevdls Thus

conoantrations of thesetwo addswould haveto havelbeen bdow the B_ODsof 0.1 mg/in? and 0.2
Mg, respedtively, over thecorseof thewark shift. TebleV presanisthisdata

DISCUSSON AND CONCL USON

Hedlth hezardswere nat identified for workersin the.adld rdlling mill for eqposuresto kerosanear aifuicand
hydrochiaricadd. All persord exposure monitaring for these compounds documented exposLre conoartrationsless
then anetenth of theregpediveevdugtion aitaia. Areaconoantraionsfor aordan and sifuricadd weredso bdow
Odedeblelevds

Thesfuicadd BLOD far thissamplesat was 0.1 myfi?, below the etimeted 02 mg/n? reported asaprobeble
dally suifuric aod exposure assodated with anincoressad lung cancer risk among workers exposed to add migsfrom
ded pickling oparations™ This(NIOSH) mortality study also demondratied an excesslung canoar ik inworkers
exposd to addsather then sulfuricadd. Edimeted exposurelevdsto adds ather then sulfuric add arenat presanted
inthestudy. Adugment far patentid differencesin amoking hebits showed thet inareesed Smoking wesunlikdly to
haveenirdy explained theinoressad rik. Thecuret OSHA PAL for sufuicaddis 1y
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Anaeasamplefor hydrodiaicaadinthetandem mill arane ceb presanted an areaconoantration gppraximetdy
oneterth of the OSHA PEL of 7 mg/in?. All ather samplesfar hydrachlaric add were below thedetedtion limit of
02mgh?. Oneshaud nolethat the parsond expoaurefor thearane gparator inthetandem mill aaneontheday
thissamplewas cdledtad wes non-ddiediable. Anaosnced provisonsfar mekeup ar totheadd rdling mill
necessitates dgpendence yponinfiltration of Supply air from surounding aressinduding the adjaoant continuous
pddinglire

Fomddahydeispresatintherdling mill aress however thelevdsdosaved duing thedhiftssampled warebdow a
gened threshdd of iition of 1.2 mgi® (1 part per million () 2 %mnonsd eyeinitation and odor
detection have bean reparted & levelsdown to 006 mgin? (0.05 pom).™Y Theselevdswarewl bdow the
gonliccle OSHA and ACGIH evdudion aitaia. The ACGIH dassifiesformedehydeasaspett cadnogen®
NIOH conddasfame dehydeto beahuman caranogen and thusrecommendsthet expoaresbemaintaned to
aslow aleve asfeesble™

Keaosneexpoareswaevay low bath for the persond exposre samplesand for theareaiand processsamples
Thisismod likdly influenoed by thesubdantid diluion of the codant withweter, by thepresance of locd exdnacgt
ventilation, andinthe case of worker expoareshy thefact thet meny of thewark gationsdo nat repuirethewarker
torameain dredly & theconird pendsduring gparationdf therdlingmills: All kerosane conoantrations mesared
duing thisinvestigaionwearewdl bdow anetarth of the NIOSH recommended exposureliniit of 100mgin?. This
levd isconsdered to be adeguteto prevent adverse hedlth efects assoaated with inhalation of kerosnevaoor.
Expoauresto kerosene agrosdls should dwaysbe minimized to prevernt the possidle aocumulaion of kerosneinthe
lungswhich aould resLit in preumonitis® Maintaining arbome conoanirationsbelow the NIOSH REL. houddso
rririniéetremmwtd agoxd presatinthear. Theodor threshald of kerosaneisreported to beabout 0.6

Oil mig conoatrationswereevdueted sstatd particliate Levesdooumentad intheadd ralling mill were

negighle Thehighest patioulate conoantraion was 029 mgin't compeared to the OSHA all mig PEL of 5mgfin?.?
Thisvdueshoud beconsdered amaximum vduefor all mig snceather airbome particulate rdeased by the prooess
mey dso be adlected on thefilter and condituteapartion of thettata weght identified asail mid.

Workeswere pamitted to smoke, egt, and consumebevarages a thar wark daionsand inthemill area,
Workersdso weare dbsarved to have numeraus gpportunitiesfor skin contact with thecodlant emuson. Thiswes
aosaved bath during aall hendling and dso during gperation and hendling of equipmart aound themillls This
prestsadditiond routesof expoauredf workerstothecodants
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VIII.

RECOMMENDATIONS

Although airbome contaminarts monitared during thisHHE wearewdl bdow the golicaleevaugtion aiitaria,
paiodic monitaring far the contaminent fameldehyde should be condudied during differing produdiion levelsto
insrethet theselevdsremainiow.

Smoking, eding, and consumption of beverages a themillsshould be disooureged sncethisdlonsfor equoareof
workersto subdances ussd onthemillsby theroute of ingestion.

Aninoreasein housskegoing meesresimey help reduce direct continous skin contedt with the codlantswhen
wokasaena indved withwarkinginthemills: Although demretitisweas nat amein conoam, continug skin
contact with the codlants and espaaidly theresidues on surfaces may provideapatentia for gporadic casesof
damditis Sippary work sufaoesdo presant asdely hezard to thosearound theequipment. Workarsare
encouraged torgpart dl casssof denmditisto thecompeny dpansary.

Anevdustion of mekeUp ar sourcesapalying redacamant air to theexhaugt hoods presant onthemillsshoud be
undatakentoinaurethet contaminentsfrom adjaoant produdion aress arenat baing dranded ino the cdd rdlling
mill. Mantenenced theraling mill under negativepressLrrein relaion to sumrounding plant aress mey contribouteto
the concentraion of contaminanisin theareg, epadialy under ufavarablewesther or heavy produdion conditions

TheNIOSH invedtigetars nated thet the.adld ralling mill is posted assamandetary hearing pratedtionarea. While
noiseexposreswere nat evauated, thisareawas acknowledged by thecompeny tobeahighnoisearea
gaadly inexcessaof thepamissble OSHA noiselevd of 0 dB(A) necessitating thet al workersuseheating
pratedtion. Obsavation of theworkersreveded thet many did not weer the provided ear plugsor muffs and
among thosethet did examples of impraper wear were common. Education effartstoimproveworker
aoogtanceand proper usedf heating pratectars should beinareesed. Additionelly the union should encouregeits
mambearship to regponsbly useavailable hearing protedtion in order to consarve and pratect their heating.
Patidipetion in acomprehansive heating consarvation program and using hearing pratedtion should be conddeared of
equd impoartance by menegamant and labor dang with contralling dhemicdl contaminent expoaLres assLring proper
gparation of enginearing contrds and using pratective dathing or reairetary protection.
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Copiesdf thisrgpart are curently available upon request from NIOSH, Divison of Sandards Devdgpment and
Tedhndaogy Trander, Rublications Dissaminetion Sedtion, 4676 CaumbiaParkway, Gindnneti, Chio 45226, After
90 days therepart will beavaladlethrough theNationd Tednica Infametion Savice (NTIS), 5285 Fart Royd,
Suingfidd, Virgnia 22161, Infometion regarding itsavalahlity through NTIS can be dtained from NIOSH
Rublications Officea the Gindnneti address: Copiesof thisrgpart hevebeensant to:
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3. NIOSH/Ginti. Region

4. OHA, RejonV

For the purpose of informing 40 “efected” employess oopiesof thisreport shdll be pogted by theenployerina
prominent place accessbleto theemployessfor apaiod of 30 cdendar days
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JOBTITLE

TaxamMill:
Rdle

Asidat Rale
Frg Sticker

Saoond Sicker
Call Bander
RevasmgMill:

Rdle

Asidat Rale

Tadel
Job Tilesand Desiptions
EmpreDerat Sed Divison
Mandidd, Chio
HETA 86-125

PRIMARY FUNCTION

Opaaesafivedand tandam add rdlling mill and auxilary eouipment; processing ool
produdsto obtain gpadfied gauge, Sepe, aurface and physcd propaties

Asid the Rdler inthe gparation of afivedand tandam cdd rdlling mill

Asid theRdller by gperating contralsto datain desired product gpadficationsinralling sed
anafivedand add rdlingmill

Feed dripinto mill dandsasdrected
Band coiled sted produced onthetandam mill, and to gpply pratedive materidsif nesed

Opaaesafour high reversng mill and auxilary ecuipment; processing oall produdsto datan
pedfied gauge e, surfaoe and physicd propaties

Asid theRdller insdtting up and oparating afour high reversing mill for cdld recdbding o
temper pessing Frip ged
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Conamirert

Aaddn

Fommeldehyde

Hydrochiaic Add

Keose

Recommeded  Source?
BExpoareLimit
myfmipom)*

02501  ACGH

LFLA NIOSH

76)C ACGIH

100 NIOSH

Tadell
Bvduetion Gritaiaand Hedth Effeds Summary
ErmpireDetrat Sed Dividon
Mandidd Ohio
HETA 86-125

Hedlth Effeds

OSHA
Sadad® Symptoms
mgri(pom)

025(0.1) Imitation of eyes kinmouoous
mamranes donomndl pumonary
function; ddayed puimonary
edamg, dyoncresprdory diseese

373 Damditis mucousmamb-
raneimtaiond the
regairdory tract and
gyes cough, hartness
of bresth and pumonery
edamaif inkdedinhigh
conoairaions

76 C Inflammetionof nosg,
throet, laynx; cough,
bumsthroat, dhoking;
burseyes it damretitis

NAS Sdninitation, demdtitis
inhelaion high concantrations may
caus=hesdacheconfusion,
drowsness and comg;
extasvelung damegeif agarated

oontinued

Tage Ogers

Heat, eyes
in, reairatory

eyes skin Animd
caranogen (nesdl)

Respiretory sysem,
in eyes

in, lugs

Rdeaaxe

59
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Tadlell (continued))
Bvduetion Gritaiaand Hedth Effeds Summary

EnmpireDetrait Sed Division
Mardfidd, Ohio
HETA 86-125
Heelth Effeds
Cortaminart Recommendad Source? OHA
BxpoareLimit Sadad? Symplos Tage Organs Refarance
mofi(pom)* mgh(opm)
Ol Mig 5 ACGIH 5 Rimonary efedsare in, lugs 1011
rare, posshble
imtaion; lipad
preumoniaposshlefd-
loning agoiretior
damditisfromdredt
aontactwith liqud all
SifuicAdd 1 NIOSH 1 Eye nos throet Regpraory sydem, 8
imtation; pulmonery gyes kin, teth
edamg, brondhid emphy-
s conjundivitis
domditis denid
eogon; trachechron
chitis skin, eyebums
damitis
*: Hedlth Effeds presant symptomswhich may result from acuteandior dyonic expoaLre thetarget orgens and therdferencefor thisinformeation.
1 o denatesconoertrationin milligrams per meter cubed of &ir; ppm preseristhe conoertration in partsper million.
2 Sourossof recommended expoareditaiaarethe Amaican Conferenceof Governmeantdl Industrid Hygengs(ACGIH) Threshald Limit Velues reference 3, and NIOSH recommended expoaurelimits
rdfaanes456.
3 OSHA Ganad Indugry Siandards 1910.1000, reference 7
4 L.FL. denatesmantaining exqposuresa thelLovest FeesbleLeve.
5. C danates Ceiling conoentrationwhichisnat to beexossded during awork dhift.
6. N.A. denatesno gpplicale OSHA dandard for kerosene
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LoctionadDae  JbTite

TandemMill

11/19/1986, Frg Sicker
Saoond Sicker
Rdler
Asigat Rdler

RevasngMill

11/19/1986 Rdle
Asigat Rdler

TandemMill

11/20/1986 Saoond Sicker
Saoond Sicker
Rdler
Asigat Rdler
Bader

Revasng Mill

11/20/1986 Rdle
Asigat Rdler

BErvironmantd Limit of Detediont

BEvdugtion Qritariain mofim® **

TadelV
Rarsond Expoaure Sampling Reultsfor Karosane

EmpreDerat Sed Divison
MaxiddChio
November 1986
HETA 86-125

SarpeDudion
iNnMiruies

5 88 0054

219+
437

88 B&

Trace
Trace
49
Trace
48

N.D.
Traoe

18
100

*: Concartraionisgivenin milligrams par meter aubed of ar (mg/in). Al eqposLreconcanraionsare calaulated astimeweighted

avaagessove thepaiad

sarped. Tracedanatesthat the contaminant wes presant inthe sample but wasbdow the Limit of

Quentitation. N.D. denatesthet the gpadific contaminent wes NonDetedteblein the patticular ssmple
**: Thesetwowarkers it theshift on 11/20/1986, thusthesetwo samplesrgaresant onewoarkar®sjob for thedhift. No Frd
Sicker wasassgned on the Tandem Mill 11/20/1986.
***:NIOSH Recormmended ExpoaureLimit for keosene Seerdfarence.
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TaleV

Sampling Reautsfar Crane Opaaior Exposures
to Qifuicand Hydrodharic Adds

EmpreDerat Sed Divison
Mandidd, Ohio
November 1986
HETA 86-125

Location Dae Sarge Conoartrationinmg/n™
Durdiont** H,S0, HCl
inminues

RevasgMill Cane#13  11/19/1986 423 D. D.
TandemMill Crane#14 11/19/1986 364 N.D. N.D.
RevasgMill Cane#13  11/20/1986 47
TandemMill Crane#14 11/20/1986 388

Bvironmantd Limit of Detsdiont 01 02

*: Conoarationisgveninmilligrams par meter auoed of ar (mgih') for sulfuric add (H,S0,,) and hydrodilaric add (HQ). N.D.
danatesthet concentraions of these contaminanisin these samplesweare Non-Detedtiable
**: Conoatrationsare cdaulasd as Time Weghted Avarages over thesamplepatiod.
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SampleLocdiot

TandemMill LocHl
TademMill Loc#2
TademMill Loc#3
TademMill Loc#4
TadanMill Cae

Reva=Mill Loc#o
Reva==Mill Cae

TandemMill LocHl
TandemMill Loc#2
TandemMill Loc#3
TandemMill Loc#4
TadanMill Cae

Saing
Duaion
Minues

31

31

Tadelll

AreaSampling Reauitsfor Airbome Conoantraions of
Aaden, Fomdddhyde Kerosng Qifuric Add, Hydrodhlaric Add,

ad Gl MigintreCad Rdling Mill

ErpireDetrat Sed Dividon

Mandidd Ohio

Novamber 1986

HETA 86-125

Contaminant Conoanirtionin (mgfin® *)

Fomddehyde Kerosene SifuicAdd
003 Trace -
003 Trace -
001 6.1 -
0.005 N.D. -
04 - N.D.
0.02 N.D. -
005 Trace N.D.
001 53 -
0004 54 -
001 Trace -
0.003 N.D. -
04 - N.D.
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Tetlelll (continued)

AreaSampling Reauitsfor Airbome Conoantraions of
Aaden, Fomdddhyde Kerosng Qifuric Add, Hydrodhlaric Add,
ad Gl MigintheCdd Rdling Mill

ErpireDetrat Sed Dividon
Mandidd, Oho
Novamber 1986
_ HETA 86-125
| Sanping | -
SarpleLocdtiont* Dae Duration Contaminent Conoartrationiin (mgfin™*)
(Minues Aaden Fomddehyde Keaosne SufuicAdd HydrodhaicAdd QOl Mig
RevereMill Loc#6 11/20 429 N.D. 002 Trace - - -
Reva=eMill Gae 11/20 438 N.D. 0.06 Trace N.D. N.D. -
Bvironmantd Limit of Detsdiont: 008 - 18 01 02 -
Evdugion Qitaiain mg/ni++ OHA 025 37 - 1 7 5
NIOSH - LFL. 100 1 - -
ACGIH 025 15 - 1 7 5
* LocationKey. Location (LocHl)-Badkgde of contrdl pend betweenmills1and2

Loc#2-Tap of contrd pend, operdor’sdation beweanmills2and 3.
LocH#3 Tekedf exd of mill, Asidtart Rdler dation, ralling by gete
Loc#4-Tandem Mill bessmart, mixing tarksaorossfromtheal bench
Tandem Mill Crane-Crane No. 14, oparator°sbooth.
Loc#6-Reverang Mill, teke-off end, ralling next toteke-up cail.
RevaMill CraneCraneNo. 13, oparator®sboath.
** g All concartrationsaregivenin milligrams par meter auoed of &r (mgi?). Tracedenotesthet the contaminant was detedtablein the sample but b ow
theandlytical limit of quentitation; N.D. denatesthet the contaminert wes nat detected inﬁe%tﬂwﬂeaﬂyﬁcﬂ limitsof detedtion).
Cdouaed Ervironrmentd Limit of Detedion: A cdaulated evironmentd limit of detedtion for the oeaffic contaminert onthesrdled ssmdevdume
BvdugionQitaia  OSHA-Oaoupetiond Sfety and Hedlth Adminidration Pamissble Exposure Limits (FELS).
NIOSH-Nationd Institutefor Oooupationd Sefety and Heelth Recommended Exposure Limits (RELS). L.FL. denatesLowvet Feesible Limit for
potentid oooupetiond caranogen. Seerdfaranceno. 4.
ACGH-AMmaican Conferanced Govarnmeantd Induetrid Hygienigs Thredhdd Limit Vdue (TLVE.
- deaates o goplicale evaution ariterialisted by indicated source

++
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